Tähän systemaattiseen katsaukseen sisältyvien 29:än satunnaistetun, kontrolloidun tutkimuksen perusteella on näyttöä, että liikuntavammoja voidaan ehkäistä. Pohjalliset, ulkoiset tuet ja moni-interventiot osoittivat liikuntavammoja ehkäisevää vaikutusta, mutta venyttely-ja läm-mittely eivät olleet tehokkaita menetelmiä liikuntavammojen ehkäisyssä. Lisätutkimusta ehkäisevistä menetelmistä tarvitaan eri urheilulajien ja eri kohderyhmien osalta. The number of sports injuries has grown because more people participate in sports activities nowadays. At the same time the importance of sports injury prevention has increased. The aim of this systematic review is to summarize the effects of randomized sports injury prevention interventions.
INTRODUCTION
Participation in sports and recreational activities has increased in recent years because of positive health and fitness effects (1) . As more people participate in sports more injuries will also occur as a side effect. It is estimated from 1997 to 1999 that seven million Americans received medical attention for sports and recreational injuries, incidence being 25.9 injuries per 1000 population (2) . Additionally 4.3 million non-fatal sports-and recreation-related injuries were treated during July 2000 through June 2001 in hospital emergency departments within the study area in United States (3). The incidence of treated injuries was 15.4 per 1000 population. These large numbers of sports injuries and high economic costs caused by injuries justifies the importance of the injury prevention (4) .
At present many different preventive methods are recommended and applied by sports participants. Several sports injury prevention methods have been studied in randomized and non-randomized studies, but the results of different specific studies have often been inconclusive and sometimes contradictory. The Cochrane Collaboration, among others, recommend the randomized controlled trial (RCT) as the primary acceptable evidence on treatment outcome, because the most reliable findings can be best achieved by using wellplanned RCT designs (5) . Evidence from RCTs is seriously needed because a significant part of sports injuries can be avoided by the use of effective preventive methods (6) .
Some earlier systematic reviews have summarized the effects of specific injury prevention methods based on RCTs and few of them have also included other controlled trials. One wider review of randomized controlled sports injury trials including different preventive methods has been published earlier (7) . This review did not include quality assessment of included trials nor pooled effect estimates of different preventive methods.
The aim of this systematic review of published randomized controlled trials is to summarize the effects of sports injury prevention interventions. The effectiveness of different types of prevention methods is presented with the help of pooled odds ratios (ORs).
METHODS

Data sources
Relevant studies were searched using the MEDLINE database (1966 Additionally relevant reviews were searched and assessed from reference lists and retrieved articles for possible information on trials of interest. Keywords in this search were "sports injuries", "athletic injuries", "prevention", "preventive", "randomized", "controlled trials" and "randomized controlled trials". All these terms were combined with each other in different ways.
Criteria for study selection
To be selected into this review, a study had to investigate the effects of any preventive intervention on sports injuries. Due to abstract it was assessed if the study was potential and based on full article it was decided if the study met inclusion criteria. Studies were included if they were randomized, quasi-or cluster randomized, controlled, and published before October 2005. Additionally the study results had to contain the injury rate or the number of injured subjects as an outcome, the intervention protocol and outcome measures of the studies had to be explicitly described. Studies that most likely were not randomized on the basis of study report and abstracts without full article were excluded from this review.
Data collection
Two reviewers (H.K and S.A) did data selection together and then extracted the data independently. Information on study design, method and intervention, characteristics of subjects, injury criteria, main outcome and results were extracted from each article. Any disagreements were solved by consensus between the reviewers. If disagreements were not resolved, two supervisors (A.H., U.M.K) were consulted.
Assessment of methodological quality
The two independent reviewers (H.K and S.A) assessed the methodological quality of the included studies using a criteria list recommended by van Tulder et al. (8) . Criteria list is based on Method guidelines for systematic reviews in the Cochrane Collaboration Back
Review Group for Spinal Disorders published in 1997. The assessment list consists of 11 criteria: 1.) randomisation, 2.) concealed allocation, 3.) baseline similarity of the study groups, 4.) blinding of subjects, 5.) blinding of care providers, 6.) blinding of assessors, 7.) cointerventions, 8.) compliance, 9.) drop-out rate, 10.) timing of outcome measures, and 11.)
intention-to-treat analysis. Every criterion was assessed as "yes", "no" or "don't know". Only "yes" answer scored a point, total score ranging from 0 to 11.
Data analysis and synthesis
Statistical analyses of the included studies were performed using the Cochrane Collaboration's Review Manager Software (RevMan), version 4.2.8 (Oxford, England:
Cochrane Collaboration). The meta-analysis of dichotomous outcomes was calculated by using a random effect model. Odds ratios (ORs) with 95% confidence intervals (CIs) were calculated from independent studies and from subgroups. ORs were calculated by using the same subject rates as were used in analysis of the original studies. Subgroups were combined on the basis of the similarity of preventive methods despite the preventive methods were not always exactly identical and despite other methodological heterogeneity of study designs.
RESULTS
A total of 32 potential studies were identified, of these studies 29 met the inclusion criteria and were accepted in this review (Appendix 1). Two of the potential studies (9, 10) were excluded because of missed adequate randomisation and one (11) 
Insoles
Five of the included studies (total of 2351 subjects) assessed the effectiveness of different insoles to reduce lower extremity injuries (12) (13) (14) (15) (16) . In these five studies, the subjects were military recruits. Study of Smith et al. (16) had two different types of insoles and these interventions were assessed as individual studies. Figure 1 shows the effects of four individual interventions and pooled estimate. Three interventions showed to be more effective to prevent sport injuries than in the control groups (15, 16) but one intervention (13) 
External supports
In total 3776 subjects used ankle orthosis, braces, stabilizers or special shoes as interventions in five of the included studies (17) (18) (19) (20) (21) . In study by Barrett et al. (20) , two different interventions were analyzed separately. Ankle orthosis (19, 21) , ankle stabilizers (18) 
Training programs
DISCUSSION
Good-quality randomized and controlled studies are considered the most reliable source of scientific evidence. So far there is a limited amount of published RCTs dealing with different preventive methods, but in general most of these study interventions have showed to have a preventive effect on sports injuries. Because many sports participants have only limited resources to pay attention to injury prevention, the recommendations based on RCTs can focus the interest towards preventive methods.
At present many preventive methods are used in the field of sports, although some of these methods lack scientific evidence. Although stretching and warm-up programs did not show preventive effect in this review, it does not mean that they do not have a role within sports and recreational activities.
Effects of preventive interventions
According to four out of five evaluated studies in this meta-analysis, the use of shock absorbing insoles appears to reduce lower extremity injuries and stress fractures in military 
Methodological quality
The best methodological quality score given in this review was eight points out of 11. In most sports injury prevention interventions it is almost impossible to score all 11 points, because it is difficult to blind all the three involved parties and to avoid cointerventions. It is possible that in many cases the quality criteria was actually met, but because of inadequate reporting the studies may have scored lower points (50). In general, studies published recently scored higher points than the older ones. This can be explained partially by availability of more precise study reporting instructions.
The criteria list by van Tulder et al. (8) has already been used in various systematic reviews within the Cochrane Collaboration Back Review Group. It includes only the internal validity criteria, which should be used to define methodological quality in the meta-analysis. Few quality criteria proved to be interpretive. We considered intention-to-treat analysis adequate only if it included data from every randomized subject, which is also according to Cochrane
Handbook of Systematic Reviews of Interventions 4.2.5 (51). In some original studies the analysis was reported to be based on intention-to-treat principle when it actually included data from subjects who concluded the intervention period. Drop-out rate was considered to be acceptable if it did not exceed 20% for short-term interventions (1-3 months) and 30% for longterm interventions (3 months to 2 years). We considered the compliance to the interventions acceptable when it was about 70% for both study groups. In cases where the rate of compliance was not described numerically, we accepted the compliance if it was explicitly reported and strictly supervised during intervention period. Randomisation of the study subjects was considered adequate only if it was described precisely enough.
Limitations of this review
Conduction of meta-analysis may have raised a potential risk of problems and biases. This review includes 12 cluster randomized studies. The use of cluster randomisation is practical in study designs, where subjects are a part of a team or an army platoon. In four of these reviewed cluster randomized studies the cluster randomisation was taken into account in statistical analysis by assuming an intracluster correlation. In this review we have included all cluster randomized studies in the meta-analysis. Cluster randomisation may however cause problems in statistical analysis if the outcomes are presented by the individual subject instead of the cluster unit (51). In addition, in three studies included in this review the same control group was compared with two intervention groups. Unfortunately this is not especially recommended, because it may cause unit of analysis problems if the same group of subjects is included twice in the same meta-analysis (51).
We tried to control selection bias by including only randomized and controlled trials in the meta-analysis. Unfortunately this may not be enough to avoid selection bias, because inadequate allocation concealment existed in some of the studies. Blinding of subjects, care
providers and outcome assessors is difficult in sports injury prevention interventions, which may have caused performance and detection biases in this meta-analysis. We were not able to avoid either the possibility of attrition bias, because intention-to-treat analysis was not included in all of the included studies. The possibility of publication bias by missing unpublished trials is always an issue of concern that cannot be avoided (50, 51). Because of publication bias, our review may also have provided too positive results.
An important limitation of this review is the general heterogeneity. Different designs and heterogeneity of interventions between studies were potential problems for meta-analysis. Also the follow-up times between 29 included studies varied markedly. These limitations may reduce the generalization of the pooled effects of different preventive interventions.
Conclusions
This 
